Introduction
Like all business sectors, the manufacturing sector is affected to the extent of threatening the survival of firms by high level of competition in the market, either locally or globally. The manufacturing firms react by aiming for and maintaining market share, customer loyalty, customer satisfaction, competitive advantage, etc. In Malaysian context, the abilities of Malaysian manufacturers to compete is still under par compared to the countries in the South Asian region (10th Malaysia Plan 2010) . According to the Economic Planning Unit EPU under the Prime Minister Department Malaysia, to achieve competitive advantage or improve the competitive abilities, the Malaysian manufacturing sector needs, among others, to enhance its innovation performance (10th Malaysia Plan 2010) . Although the Malaysian manufacturing sector plays an important role in Malaysia's economic growth and contributes approximately 25.1 % of Malaysian Gross Domestic Product (GDP), the performance of this sector has been witnessing a decline since 2010 (10th Malaysia Plan 2010; Ministry of Finance 2012). Since manufactured goods comprise about 76.6 % of total exports, the export sector was affected negatively, which in turn, affected the Malaysian GDP (Ministry of Finance 2011).
According to Tuah et al. (2009) , focusing on improving innovation performance is the best way to enhance the performance and competitive abilities of the Malaysian manufacturing sector. Tuah et al. (2009) added that focusing on improving innovation performance is the best way to enhance the performance and competitive abilities of the Malaysian manufacturing sector. However, the result of the National Survey of Innovation, 2005 Innovation, -2008 Innovation, (2011 pointed out that innovation performance of the manufacturing sector is low and needs to be reinforced. Moreover, in 2010, More specifically, the World Bank reported that the innovativeness of Malaysian manufacturing companies retreated in the period between 2002 and 2007, which clearly indicates that more efforts and studies have to be carried out to improve the innovation performance of the manufacturing sector in Malaysia.
In this respect, its well-known that innovation plays a critical role in predicting the long-term survival of organizations, determining an organization's success and sustaining its global competitiveness, especially in an environment where technologies, competitive position and customer demands can change almost overnight and the lifecycle of products and services are becoming shorter (Cobbenhagen 2000; Cooper 1998; Herbig 1995; Pavlou and El Sawy 2011; Porter 1980) . Empirically, TQM, as a strategy, has proven its effectiveness in improving the organizational performance in different aspects (customer satisfaction, financial, productivity, etc.) (Martínez-Costa and Jiménez-Jiménez 2008; Prajogo and Hong 2008; Prajogo and Sohal 2006; Sadikoglu and Zehir 2010) . However, the studies that investigated the relationship between TQM practices and innovation performance could not provide a clear picture about this relationship (López-Mielgo et al. 2009; Pekovic and Galia 2009; Prajogo and Sohal 2003; Singh and Smith 2004) . Accordingly, there is need to conduct more studies in order to clarify the impact of TQM on innovation performance.
On the other hand, Lau et al. (2010) affirmed that building the capabilities of the organization in various areas is an essential step to reinforce the innovation performance of the organizations. In this respect, several scholars have admitted that innovation capability of an organization is considered as one of the key antecedents that influence the innovation performance of the organization (Han et al. 1998; Teece et al. 1997; Yam et al. 2004 Yam et al. , 2011 . Therefore, examining the impact of TQM practices on innovation performance through mediating role of innovation capability could enhance the existing literature as far as the relationship between TQM practices and innovation performance is concerned.
By carrying out this research several objectives are expected to be achieved to narrow the existing gaps in the literature. First, the information available on each TQM practice and innovation performance makes it evident that the studies dedicated to these concepts are repetitive and abundant; however, the issue of their relationship has been less frequently examined and only a few studies, in the strict sense, have dealt with this (Perdomo-Ortiz et al. 2006) . Moreover, the findings of these studies are still inconclusive (Abrunhosa and Sá 2008; Pekovic and Galia 2009) . While some studies support the positive impact of TQM practices on innovation performance (López-Mielgo et al. 2009; Pekovic and Galia 2009; ), other researchers questioned the role of TQM practices in enhancing innovation performance (Abrunhosa and Sá 2008; Prajogo and Sohal 2006; Singh and Smith 2004) . Thus, it has been recommended that this relationship be re-examined to get more insight regarding this issue Pekovic and Galia 2009; Singh and Smith 2004) .
Second, majority of the previous studies examined the direct relationship between TQM practices and innovation performance (e.g. López-Mielgo et al. 2009; Singh and Smith 2004; Prajogo and Sohal 2003; Pekovic and Galia 2009) while the indirect relationship between TQM practices and innovation performance has somewhat been ignored -in regards to this, it could well be that the TQM constructs and innovation are related in a more complex way rather than a simplistic (direct) relationship, which somehow justifies the inconclusive findings among the past studies (Singh and Smith 2004) . Therefore, by adopting the approaches that support the positive relationship between TQM and innovation performance, Prajogo and Sohal (2003) recommended investigating this relationship (i.e., TQM practices and innovation performance) through other mediating practices or techniques to determine innovation performance. Since the concept of innovation is captured by innovation capability, as an antecedent of innovation performance, it is necessary to investigate the relationship between TQM and innovation performance through innovation capability (Perdomo-Ortiz et al. 2006) .
Third, to the best of our knowledge, most of the past studies did not rely on a certain theory to explain the relationship between TQM practice and innovation performance, hence, this study uses the Resource Based Theory (RBV) as a base to introduce the framework proposed in the study. The next section study deals with the literature that discusses the relationships among the proposed variables upon which the constructed theoretical framework with hypotheses are introduced. This is followed by the discussion about methodology, instrument, data collection and data analysis. Finally, the findings, discussion, limitations and future research recommendations are presented.
Theoretical framework and hypotheses
The arguments on the relationship between TQM and innovation have been classified into two groups: the first group supports the positive relationship between TQM and innovation, whereas the second group claims that TQM does not support innovation in firms (Cole and Matsumiya 2008; Pinho 2008; Singh and Smith 2004) . Arguments that support a positive relationship between TQM and innovation argue that firms adopting TQM and applying it in their system and culture provide a prolific environment to become innovative (Kanji 1996; Roffe 1999; Tang 1998) . They claim that the reason behind this opinion is that the principles of TQM provide the platform for innovation (Roffe 1999; Tang 1998; Kanji 1996) .
One of these principles is customer focus, which makes the firms constantly looking for customers' needs and their expectations, which leads the firms to be innovative. Also, customer focus is about delighting customers and this requires the firm to do what is creative to exceed those needs and expectations (Prajogo and Sohal 2001) . Likewise, continuous improvement encourages firms to adopt changes and creative thinking regarding how the work should be organized and executed; in the same context, the principles of empowerment and involvement of teamwork are essential to successful organizational innovation (Prajogo and Sohal 2001) . Also, there are several empirical studies that support this direction. For example, examined the effect of TQM on innovation, and posited that TQM includes two different models of practices, i.e., mechanistic and organic, which have different effects on the various kinds of innovation. Their finding suggested pairing the organic elements with innovation performance to enhance the latter.
In a related study, Perdomo-Ortiz et al. (2006) investigated the link between the broader concepts of TQM and innovation. They introduced an empirical study of 102 firms, and concluded that there is a positive relationship between TQM and innovation performance. Meanwhile, Prajogo and Hong (2008) presented an empirical study regarding the role of TQM practices on R&D. The data was gathered from 130 R&D divisions of Korean manufacturing organizations. They concluded that TQM has a strong effect on product innovation. Also, Pekovic and Galia (2009) found that quality practice positively enhances innovation performance, where the former, whether in human or technological dimensions, helps to create an environment and culture that support innovation. Furthermore, many practices, such as customer orientation, employees' involvement, improved leadership and team spirit under the quality umbrella, enhance innovation performance.
On the other hand, the views that reject the positive relationship between TQM and innovation were raised by many scholars, like Singh and Smith (2004) , Prajogo and Sohal(2006) , Abrunhosa and Sá (2008) , Cole and Matsumiya (2008) among others. This group argued that quality improvement activities may be properly managed to achieve incremental innovation, which is not suitable for industries in which technological and market changes are rapid and radical (Cole and Matsumiya 2008) . Moreover, TQM principles that build an organizational culture have made it difficult for the organization to adopt and respond to different market requirements (Cole and Matsumiya 2008) , such as customer focus philosophy. This makes firms concentrate only on incremental improvement in their current products and activities, instead of trying to innovate on new solutions, which then leads to introducing uncompetitive products (Prajogo and Sohal 2001) .
This group also highlighted that certain aspects of TQM, like continuous improvement, can negatively affect the spirit and initiative of the workers since they are merely involved in repetitive cycles of improvement, without any enhanced learning processes (Prajogo and Sohal 2001) . In other words, the focus on incremental improvement leads to unambitious aims. Furthermore, incremental improvement inhibits breakthrough performance, which prevents firms from achieving a more timely progress compared to their competitors (Prajogo and Sohal 2001) . In other words, the culture that emphasizes only on catch-up strategy will soon become obsolete.
One of the principles that may harm the abilities of an organization to be more innovative is customer satisfaction. This is because customer satisfaction strategy focuses on existing customers, which is inconsistent with innovation basics that emphasizes on informing and educating customers rather than listening to them to introduce new products (Wind and Mahajan 1997) . The emphasis of TQM on cost saving is also one of the obstacles that limit the innovative abilities of organizations (Prajogo and Sohal 2001) . As mentioned earlier, process improvement failure to enhance innovation can be associated to learning process (Prajogo and Sohal 2001; Perdomo-Ortiz et al. 2006) . The main idea in quality management, based on the famous term in the quality literature referred to as "management by fact" to achieve aims of improvement, depends on using analytical, structured and linear thinking while innovation is more synthetic, unstructured and non-linear (Roffe 1999) .
The previous review clearly shows conflicting findings regarding the effect of TQM on innovation performance. Table 1 shows the summary of past studies that referred to the relationship between TQM and innovation, where some of the latest studies conducted after 2000 are highlighted.
In spite of conflicting findings in the previous studies as to the relationship between TQM and innovation, this study adopts the stream of the studies that contend that TQM practices have positive influence on innovation performance. Given the afore-mentioned evidences and many empirical findings that have establish the relationship between TQM practices and innovation performance, the following hypothesis is proposed:
H1: TQM practices positively influence innovation performance. The RBV theory views the organization as an integration of resources and capabilities (Wernerfelt 1984) and that the organization can achieve superior performance and competitive advantage by developing and deploying unique and distinguished organizational resources and capabilities (Barney 1991; Wernerfelt 1984) . In other words, the more distinguished the resources and capabilities are, the more valuable will be the achievement and sustenance of superior performance. Innovation capability basically refers to the firm's ability to continuously transform knowledge and ideas into new products, processes and systems for the benefit of the organization (Hurley and Hult 1998; Lawson and Samson 2001) . Several researchers have asserted that innovation capability can positively enhance organizations' performance in areas such as finance, market share and innovation (Calantone et al. 2002; Lau et al. 2010; Tuominen and Hyvönen 2004) . Furthermore, innovation capability is regarded as an organization's critical capability to deploy resources, with a new capacity to create value (Yang et al. 2009 ). Moreover, innovation capability is the skill and knowledge needed to effectively absorb, master and improve existing technologies, and to create new ones (Lall 1992) . Meanwhile, Cavusgil et al. (2003) described innovation capability as critical antecedents to achieve superior innovation performance, which provides the potential for effective innovation performance.
To sum up, capabilities in general, have been considered as the antecedents for good performance (Zheng et al. 2011 ). Since innovation is one of the aspects that organizations perform to achieve many organizational aims, it can be argued that innovation capabilities are positively related to innovation performance (Lau et al. 2010) . Therefore, the following hypothesis is introduced:
H2: Innovation capabilities positively influence innovation performance.
Although the relationship between TQM and innovation capability have been receiving the attention of both practitioners and researchers circles, the studies that have interpreted this relationship remain scarce. On the other hand, studies focused on the expected role of this relationship in enhancing the performance in general, and innovation in particular take up a major proportion of literature in this topic (Perdomo-Ortiz et al. 2009 ). TQM practices in organizations are considered to be a forerunner for the accumulation of innovation capability and, consequently, innovating practices and routines are considered as good practices derived from quality management (Perdomo-Ortiz et al. 2006) . In 2009, Perdomo-Ortiz et al., evaluated the moderating and mediating role of innovation capability between TQM and technological innovation. In their empirical study, 185 Spanish companies from industrial sectors (machinery and equipment) comprised their sample. The result did not support the moderating role of innovation capability but it supported the mediating role of innovation capability between TQM and technological innovation.
According to Perdomo-Ortiz et al. (2006) , TQM creates a favourable and fertile atmosphere or platform for developing innovation. The authors concluded that innovation capabilities can be achieved best through TQM practices, where each practice of TQM affects certain aspects of innovation capabilities. Undoubtedly, the role of leadership commitment is critical to improving the capabilities, whereby under the TQM concept, the top management must be keen to provide necessary requirements and skills that can help to achieve high quality performance throughout the organization (Ahire and O'Shaughnessy 1998) . This tendency, in turn, makes top management interested to develop and improve the employees' skills and update the organization with new technologies that support manufacturing, marketing, planning and R&D capabilities.
Furthermore, other TQM practices like customer focus and supplier quality management help the organization to determine the kinds of capabilities they need to be concerned more with to come out with desired products (Kaynak 2003; Kordupleski et al. 1993 ). People management is also one of the critical practices that the TQM concept emphasizes on, where through this practice, the most important resource, which is human resources, will be activated, developed and undated with new knowledge through different kinds of training programs (Ahire and O'Shaughnessy 1998; Brah et al. 2002) . Moreover, managing the processes and reporting the cases of failed performance help to increase the organization's abilities to learn from their mistakes and provide the organization with extensive experiences (Choi and Liker 1995; Lockamy 1998) . Consequently, the following hypothesis is formulated:
H3: TQM practices positively influence innovation capabilities. Applying TQM practices within the organization provides and enhances the organizations skills and capabilities, and this would in turn, reflect positively on the performance. Moreover, discussing the relationship between TQM and innovation capabilities based on the RBV Theory perspective strongly justifies this kind of relationship. As is well known, resources lead to capabilities (Amit and Schoemaker 1993) . Therefore, the main idea is, TQM practices in the organizations provide different kinds of resources, whether tangible or intangible and these resources help to build and provide capabilities that can be related to innovation within the organization.
In this regard, implementing a group of practices belonging TQM like leadership management and commitment, customer focus, people management, process management, supplier quality management and quality data reporting supports the organization with several resources, such as skills, knowledge, experience, relationships, tools, communications, systems among others. Having such resources help to build the organization capabilities in certain aspects. More specifically, it will help to improve the R&D capabilities, marketing capabilities, manufacturing capabilities and planning capabilities. Enhancing such capabilities leads to improve and support the innovation performance. In other words, the effect of TQM on innovation performance might come through the role of TQM in enhancing the innovation capabilities. Thus, the following hypothesis is proposed:
H4: Innovation capability mediates the relationship between TQM practices and innovation performance.
The framework of this paper is founded by thoroughly reviewing the relevant literature. Figure 1 describes the direct and mediated relationships that enhance innovation performance.
Research methodology

Measure
The measure employed in this paper was drawn from the relevant literature, which confirmed their validity and reliability over time. To measure innovation performance, the instrument was adopted from, Singh and Smith (2004) and Prajogo and Sohal 2006) . The measure of innovation capability was adopted and modified from Yam et al. (2004) study. Finally, TQM practices were measured through items adopted and modified from Black and Porter (1996) and Singh and Smith (2004) . All the measures were based on a seven-point Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree).
Data collection
Through the use of mail survey approach, five hundred (500) questionnaires were mailed to the manufacturing companies in Malaysia listed in FMM 2014 directory. The study targeted one manager from each company and determined certain positions to be targeted such as: CEO, R&D manager, operation manager, manager of quality department. This is because we believe that people who hold these positions have accurate information of their companies with regard to the issue under investigation. A total of 166 questionnaires were returned after which a frequency test was run for each variable to screen and clean the data from any missing responses. Out of 166, 19 questionnaires were found to be incomplete and were therefore rejected. Hence, a total of 147 questionnaires (response rate 21 %) were considered valid and usable to analyse the data. Such response rate is relatively similar to that reported by Ahmed (2011) . Moreover, it should be noted that 21 % rate is acceptable rate for this kind of studies (studies examining the organizational level). Table 2 below describes the demographic data of the respondents. It is evident from the table that majority of the companies were medium and small size, and that majority of the managers (101) were quality and operation managers. 
Statistical analysis techniques
The proposed model was examined using structural equation modelling (SEM) approach -more specifically, SmartPLS version 2.0. M3. The measurement model was evaluated using Confirmatory Factor Analysis (CFA) to confirm the construct validity. After establishing the construct validity, the structural model was examined to test the proposed hypotheses.
Data analysis Measurement model
To guarantee that only reliable and valid constructs' measures were used, before assessing the nature of relationships in the overall model, the validity and reliability of the items and constructs in the measurement model were tested. To do so, the content validity and construct reliability were tested. As for content validity, individual construct reliability is assessed by examining the loadings of respective items on their respective latent construct (Hulland 1999) . In order to confirm the content validity, Hair et al. (2011) recommended that the standardized loading estimates should be 0.5 or higher and ideally 0.7 or higher. Table 3 shows that all the items were highly and significantly loading to measure their respective construct. Construct reliability was established by testing convergent validity. To achieve that, some indicators were used like internal consistency of the items (Cronbach α coefficient), Composite Reliability (CR) and the Average Variance Extracted (AVE). As recommended by many researchers (e.g. Hair et al. 2011; Henseler et al. 2009 ), the acceptable threshold for internal consistency and composite reliability is 0.70. Moreover, it has been also suggested that values between 0.60 and 0.70 may be accepted provided that all other conditions of construct validity are satisfied.
Similarly, as for AVE, Henseler et al. (2009) and Hair et al. (2011) stated that an AVE value greater than 0.50 indicates that a latent variable is able to explain more than half of the variance of its indicators on average. However, if the AVE is less than 0.5, this indicates, on average, that the construct explains less variance in the items that remains (in error) unexplained. Table 4 depicts the results of Confirmatory Factor Analysis (CFA) and it shows that all the items comprising the measurement model met the threshold level suggested above.
To test the construct reliability completely, discriminant validity should be examined. Discriminant validity refers to the extent to which a group of items estimate only one construct and how this construct is distinctly estimated (Byrne 2010; Hair et al. 2010) . Basically, if a specific construct is more correlated with another construct than with its own measures, there is the possibility that the two constructs share the same types of measures and are not conceptually distinct (Chin 2010 ). Discriminant validity was tested through the criteria suggested by Fornell and Larcker (1981) , where the square root of AVE values of each construct should be higher than the correlations among the constructs. As Table 5 indicates that the square root of AVE values of each constructs in this study were higher than the correlation values of the constructs. Having such result confidently confirms that the model has adequate reliability and validity.
Structural model
Having established measurement model, the following step is to test the formulated hypotheses. To do that, structural model was tested by running PLS-SEM algorithm (Chin 2010; Henseler et al. 2009 ), and then, the level and significance of the path coefficients (Hair et al. 2011) . In other words, the quality of the structural model can be assessed by R 2 which indicates the variance in the endogenous variable that is explained by the exogenous variables. According to Cohen (1988) and weak if (R 2 ≥ 0.02). Table 6 indicates the R 2 values of the endogenous constructs (i.e., innovation capability IC and innovation performance IP). The obtained results in Table 6 clarify the ability of TQM practices to justify 64.9 % of the variance in innovation capability IC, where both TQM practice and innovation capability account for 53.2 % of variance in innovation performance. The following section evaluates the path coefficients of the targeted relationships. According to the reported results in Table 7 , all the direct relationships postulated in this study were found to be positive and significant at 0.001 level of significance, except the hypothesis that proposed a positive influence of TQM practice on innovation performance was found to be insignificant, and therefore, H1 was rejected while H2 and H3 were supported by this study's results.
The mediating effect of innovation capability
The last part of the analysis in this study is to test the mediating role of innovation capability on the relationship between TQM practices and innovation performance (TQM -> IC -> IP) (Hypothesis 4). To do so, Baron and Kenny's (1986) criteria were applied. According to Baron and Kenny, three requirements need to be fulfilled in order to assume the possibilities of having a mediating variable in any interaction relationship; first, the relationship between the predictor TQM and the criterion variable, innovation capability -path (a) needs to be established. Second, the relationship between the predictor innovation capability and the criterion variable innovation performance -path (b) must be positive and significant. Finally, the direct relationship between TQM and innovation performance in the absence of the innovation capability -path (c) has to be significant and positive. As Fig. 2 demonstrates, the result of PLS-SEM points to a significant impact of TQM on innovation capability (β = 0.341, t = 3.987, p < 0.001) with high beta value and the t > 1.96 (H3), and thus, the first condition is fulfilled. With regards to the second condition, the result also confirms the significant impact of innovation capability on innovation performance (β = 0.564, t = 5.694, p < 0.001), where the beta value is considered high and t > 1.96 (H2). The third condition, which refers to the direct relationship between TQM and innovation performance, in the absence of innovation capability, must be significant. The outcome of PLS-SEM indicates that there is a positive and statistically significant relationship (β = 0.619, t = 11.280, p < 0.001), with high beta value, and, value of t > 1.96. Comparing the path value to TQM and innovation performance, it is found that this value is reduced in the presence of the mediating variable (innovation capability) (c'), and, more importantly, the path value was not significant (β = 0.119, t = 0.989, p < 0.161) and it had t value of less than < 1.96 (H1). Therefore, a full mediation role of innovation capability is revealed and confirmed in the relationship between TQM and innovation performance at t value > 1.96 and p < 0.005. Furthermore, the Variance Accounted For (VAF) value shows that 62 % of the total effect of TQM on innovation performance comes through in direct effect of innovation capability. This result indicates that TQM practices have a critical indirect impact on innovation performance, and therefore, applying TQM practices will help to provide the infrastructure that will pave the way to enhance innovation performance. 
Discussion and conclusion
This study targeted to reduce the existing gap in the literature as to the relationship TQM practices and innovation performance. To do so, this paper extended the relationship between TQM practice and innovation performance to examine the influence of the mediating role of innovation capability in this relationship. This study established innovation capability as one of the critical requirements of innovation performance. This result is in line with the results of other previous studies like Yang et al. (2009) and Yusr, Mokhtar and Othman (2013) . This finding, moreover, suggests that the companies, which plan to be creative companies and build competitive advantage through innovation, need to pay more attention to and exert more effort into building their innovation capabilities. On the other hand, the outcome of this research found that TQM practices have a superior role in enhancing innovation capability, and the obtained result of R-square proved that (R 2 = 0.65). Therefore, this study introduces TQM practices as the foundation of building innovation capability in the manufacturing companies. This statement is supported by RBV theory, where the theory emphasizes on the role of the valuable resources that a company may own in building certain distinguished capabilities. This conclusion, furthermore, is supported by Perdomo-Ortiz et al. (2006) , where they examined the role of TQM practices as an antecedent of innovation capability in the industrial sector in Spain. The authors found a strong positive link between TQM practices and innovation capability. Additionally, our findings support the conclusions of Singh and Smith (2004) , Prajogo and Sohal (2006) , and Abrunhosa and Sá (2008) that TQM practices do not have a direct impact on innovation performance, rather this effect of TQM practice on innovation performance can be captured indirectly. This result, furthermore, is supported by the result of the full mediating role of innovation capability on the relationship between TQM practices and innovation performance. Accordingly, although the direct influence of TQM practices on innovation performance was not supported by this study, applying TQM practices are still needed to enhance the innovation performance by contributing to building the necessary capabilities that reinforce innovation performance. Therefore, this study emphasizes the manufacturing companies need to support the successful application of TQM practices. Future studies can further examine the effect of each TQM practice on enhancing innovation capability, the knowledge that can help to provide a clear picture to determine the most influential practices of TQM on innovation capability. Conducting case studies could also help to get a deep insight about the mechanism through which TQM practices could enhance innovation capability and as a result, improve innovation performance.
